INTRODUCTION
Intensive Care Unit (ICU) admits most critically ill patients in hospital and Neurocritical care plays a vital role managing patients with primarily neurological disease, whether managed conservatively or surgically. 1 The success of any neurosurgical intervention doesn't solely depend upon the operative procedure but also relies on appropriate postoperative critical care and involvement and contribution of multidisciplinary team.
2
The eleven-bedded level III mixed medical-surgical ICU at Tribhuvan University Teaching Hospital (TUTH ICU) is semi-closed, managed by Department of Anesthesiology that admits all critical neurosurgical patients. Even though Neurosurgery was started in 1995 at TUTH, Neurosurgery specialty program (MCh) started recently but Neurocritical care in Nepal is in its initial stages. [3] [4] [5] [6] There is limited data from Nepal regarding types and outcomes of neurosurgical patients in ICU. Thus this study was conducted with an objective that the findings will be helpful for implementation of strategies that would help decrease mortality and morbidity of neurosurgical patients in ICU and improve overall outcome. 6 
METHODS
After ethical approval from Institutional Review Committee of our institute, a retrospective study was conducted. All patients with neurosurgical problems admitted in the ICU over a period of one year from 13 April 2017 to 13 
RESULTS
During the one-year study period, a total of 813 patients were admitted in the ICU of which 199 (24.48%) were neurosurgical patients. Among them 105 (51.78%) were male and 94 (48.22 %) were females. One hundred and seventy (85.42%) patients were admitted for postoperative management, which included both elective and emergency surgeries and 29 (14.58%) were admitted for other neurosurgical causes. Age wise distribution showed patients aged between 15 and 65 years to be the most common at 171 (85.42%).Nine (4.52%) patients aged below 15 years, while 19 (10.05%) were aged more than 65 years ( Figure 1 ). (Figure 2 ). The average length of mechanical ventilation was 4.7 days. There were only 11 patients with stroke, 7 hemorrhagic and 4 ischemic stroke, which required neurosurgical intervention and got admitted to our ICU.
Figure 2. Mechanical Ventilation (MV).
One hundred and thirty two (66.33%) patients improved and were transferred to a step down ward, 43 (21.6%) died in the ICU, 14 (7.03%) left the hospital against medical advice (LAMA) and 9 (4.5%) patients expired after withdrawal of life support. Length of stay in the ICU and related mortality is shown in table 1. The average length of stay in ICU (LOS ICU) was found to be 5.6 days whereas the average length of stay in mechanical ventilator (LOS MV) was found to be 4.7days. The average length of stay on mechanical ventilation is shown in following figure 3. Maximum number of deaths occurred on the day of admission with 10 (23.2%). Majority of the patients were transferred to step down wards within the first two days of admission, while 26 (13.1%) patients were admitted in the ICU for more than 10 days. A total of 11 (5.52%) patients underwent tracheostomy due to prolonged mechanical ventilation. Out of the 11 patients with stroke that required Neurosurgical intervention and admitted to ICU, only 2 patient with hemorrhagic stroke expired and one patient had tracheostomy and rest 9 patients got discharged out of ICU to step down unit.
There were a total of 14 readmissions with 4 patients being readmitted to the ICU within 48 hours of transfer to a step down unit and 10 cases after 48 hours of being transferred out.
All these patients were followed out of hospital and none of them have any death outside ICU in the hospital till hospital discharge.
DISCUSSION
Neurosurgical intensive care has evolved into a separate subspecialty all over the world however this concept although old is still at infancy in the developing world. This subspecialty has evolved from neurosurgical units treating postoperative cases to units that provide comprehensive medical and specialized neurological support for patients with life-threatening neurological diseases. Neurocritical care involves close collaboration and teamwork between Critical Care, Neurology, neurosurgery and this is a must to give the best management of these complex critical patients. The increasing role of the neurointensivists in these neurocritical care units has been associated with reduced hospital mortality and resource utilization. 7, 8 In Nepal, there are many studies and publications in Neurosurgery, and many articles from the neurosurgical ICU from other countries but there is only one article from Nepal regarding Neurosurgical ICU. 6, [9] [10] [11] [12] The delay in development of Neurosurgical services and neurocritical care in Nepal can be due to various reasons that include financial constraints, lack of government regulations, poor medical control over the private institutions and lack of proper training of the hospital management and staff. [3] [4] [5] [6] In our study, the male and female distribution was similar and most of them were admitted for postoperative management, including emergency and elective surgeries, which is similar to other studies by Roka et al and also similar to other ICU in low resource countries. 6, 13 Considering the stroke patients, there were only 11 patients who required neurosurgical intervention and further ICU management and the mortality was higher in patients admitted to ICU and more in hemorrhagic stroke than in ischemic stroke which was similar to study by Fanshawe et al. 14 In a study by Nouira et al, when comparing ICU patients from Tunisia (n=430) and France (n=534), the patients were younger the mortality was lower in the French ICU and economical constraints was one reason that could explain differences in ICU performances.
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This retrospective study is just a profile of neurosurgical patients and did not include many parameters to compare with other studies. But the outcome and length of stay of these neurosurgical patients in this ICU is comparable to various other studies from Nepal, Nigeria and Singapore. 6, 15, 16 This study is also comparable to another study from Austria on severe head injury where the mortality was 31.7%, which also showed that there were no significant correlations between mechanisms of injury and severity of trauma, nor between mechanisms and ICU outcome. 17, 18 
CONCLUSIONS
Neurosurgical outcomes are similar to other developed countries and ICUs that caters Neurosurgical patients are very limited in Nepal. Thus, along with advancement in development of Neurosurgical subspecialties, it is now time to develop Neurocritical care as a separate specialty.
